Background: The scientific evidence available is consistent in linking osteoarthritis (OA) and occupation but is lacking information regarding preventable risks in the workplace. Aims: To explore the effect of different dimensions of physical demand in the relation between self reported OA and occupation. Methods: Nationwide population survey of employed and self employed adults aged 25-64. Results: Of the 11 144 workers surveyed, 3.1% (two females for one male) reported a problem with OA (any site). They reported some degree of limitations in their daily activities in a proportion that was six times higher (26.8%) than the rest of the population of the same age without OA and twice as high for absence from work in the previous year (23.8%). Of the different dimensions of risks used in the survey and controlling for age, body mass index, and smoking, ''use of force with tools or machines'' showed a statistically significant association with OA in males and females. In occupations significant risks of OA were identified in male unskilled labourers and skilled labourers, and in female technicians, and workers in the services sector. Conclusions: Results of the present survey indicated that occupational stresses associated with OA may differ substantially between male and female workers and that specific risks may affect the younger workforce (25-44 years old) in some occupations, including housekeeping and other ill defined skilled and unskilled labour.
T wo systematic reviews of the relation between work and the development of osteoarthritis (OA) of the hip and knee, qualified this relation as ''moderate'' but consistent. 1 2 This modest rating was partly due to the paucity of information on preventable risks in the workplace. OA is the number one cause of disability in Western populations and the potential impact of preventive measures is enormous. 3 4 Difficulties in studying OA in occupations stem primarily from the long latency between exposure and the time when clinical and radiological manifestations occur, often long after the retirement age. Existing large population surveys have looked at established radiological OA and therefore had to estimate past occupational exposure through expert assessment. [5] [6] [7] Self reported exposure in current occupation from the Quebec Health and Social Survey, provided an opportunity to look at different dimensions of occupational risks in relation to OA in the active population. 8 The objective of this cross sectional study was to explore the effect of different dimensions of physical demand in the workplace on the prevalence of self reported OA, in a nationwide population survey of employed and self employed adults aged 25-64.
METHODS
The Quebec (Canada) Health and Social Survey of 1998 includes a representative cross sectional sample of the population living in private households in the province of Quebec, Canada, with the exclusion of people living on reservations or in institutions. 9 The survey consisted of two waves. In the first wave, one respondent per household answered for all its members in a telephone interview. In the second wave, a mailed self administered questionnaire was sent to each member of the surveyed households. Of the 30 237 participating household members, 11 144 were between the age of 25 and 64 and declared themselves as being either employed or self employed.
Osteoarthritis was one of several health items on the interviewer administered questionnaire to the household respondent (first wave). The two sequential questions were: ''How many members of the household have arthritis or rheumatism'', and for each of them, ''Is the cause related to osteoarthritis or wearing out of the joints?'' There was no direct relation between the report of OA by the respondent and the declaration of joint pain in the self administered questionnaire to each household member (second wave). Therefore it was not possible to analyse hip, knee, and wrist/ hand OA separately. The representative nature of the survey of the entire population of the province of Quebec provided prevalence rates of self reported OA (all joints combined) by age and gender.
The self administered questionnaire to each household member contained a section on current occupation and occupational exposures, including risks for musculoskeletal disorders. Job titles were coded using the Canadian Standard Classification of Occupations of 1980, and then grouped in three categories according to the level of physical demandmanual, mixed, and non-manual-that had been defined in a scheme previously developed and validated. 10 11 Manual workers included skilled and unskilled blue collar workers; the mixed category included occupations involving physical work outside industrial environments such as health, education, and secretarial; and non-manual included managerial and office work. A second grouping of occupations was based on occupational sectors and included five categories: (1) professional and manager; (2) semi-professional and technician; (3) office, commerce, and services; (4) supervisor and skilled labourer; and (5) unskilled labourer.
The questions on physical demand in the workplace included: Does your current job (or one of your current jobs) expose you to: (1) handling of heavy loads like lifting or carrying persons or heavy objects such as furniture; (2) using of force with tools or machines; (3) repetitive work with the hands and arms, such as working on a production line or feeding a machine at a fast pace; and (4) vibrations from hand tools? Each question was answered on a four point scale: never, occasionally, fairly often, and all the time. Reporting of symptoms of pain to the joints including the wrist, hip, and knee, level of physical activity, smoking, height and weight from which the body mass index was calculated (weight in kg divided by height in m 2 ), were also obtained from the self administered questionnaire.
Associations between OA and occupational factors were analysed separately for males and females, in logistic regressions with self declared OA as the dependent variable (yes/no) and controlling for age, body mass index, and smoking. The odds ratios obtained (and their 95% confidence intervals) provided a comparative measure of the prevalence of OA between the occupational and exposure categories. Figure 1 shows general prevalence rates of self reported OA in the population. A ratio of two females for one male was observed in all age groups. The combined prevalence rates in the two younger age groups (25-44 and 45-64) represented half of those in the older population (65+ year old). Of the 11 144 individuals employed or self employed (all age groups), 345 (3.1%) reported a problem with OA. Among these, 53.2% declared having pain in the knee, 43.1% in the wrist or hand, and 36.4% in the hip (proportions not mutually exclusive). The onset of pain was reported to be over two years prior to the survey in 67.0%. They declared being limited in their normal activities in a proportion of 26.8%, which was six times higher than those of the same age group who did not report a problem with OA in the survey (4.5%). These limitations concerned mostly (for 75.3% of them) difficulties travelling from the house to the workplace. For self reported absence from work in the previous year, workers reporting OA had over twice the rate (23.8%) of those without OA (10.6%) and the absences were longer, lasting more than three weeks in 44.4% compared with 33.9% in workers without OA. Table 1 shows the prevalence rates of OA in the active population aged 25-64, by occupational exposure. The response rate to the self administered occupational questionnaire was 89.2%. The rates of OA in the employed population were 2.9% in males and 4.4% in females, which was less than half of those in the unemployed population of the same age, with 7.0% and 11.8% respectively (not shown in the table), differences that were statistically significant (p , 0.001). In males, a moderate excess in the prevalence rates was shown to be fairly uniform among the exposed in the different dimensions of physical demand; all but one were statistically different from workers not exposed. In females, there were larger variations in rates; only one reached statistical significance, the use of force with tools or machines.
RESULTS
The classification of occupations by type of work (manual, mixed, and non-manual) showed in males but not in females an association with OA, with a statistically significant 40% excess in manual workers compared to non-manual (OR 1.4, 95% CI 1.1 to 1.8) after controlling for age, body mass index, and smoking (table 2) . Of the other dimensions of physical demand of the job, only one showed consistent and statistically significant results both in males and females, the use of force with tools or machine, with 30% and 40% excess OA respectively among the exposed. In males, exposure to vibrations from hand tools and repetitive work with the arms and hands also showed associations with OA, with 40% and 30% excess OA respectively. Finally, handling Policy implications N In specific occupations, OA is not a disease of ageing, but a condition that starts early in the active life.
N Research is urgently required to identify the workers at risk and develop preventive measures to reduce the burden of OA. N OA also plays a significant role in work absenteeism in the active population.
N Occupational stresses to the joints contribute to the development of OA at ages under 40 in specific occupations.
of heavy objects showed borderline statistical significance in males and females (95% CI included 1.0). The different dimensions were tested separately and were not independent from one another. The correlation pattern showed that the item ''use of force with tools or machines'' was correlated with the item ''handling of heavy objects'' with a Pearson's coefficient (r) of 0.58 (p , 0.001), and with the item ''vibrations from hand tools'' with r = 0.63 (p , 0.001). All other coefficients were weak, with r , 0.5 (p , 0.001).
Looking at the grouping of occupations by sector, unskilled male labourers showed a prevalence of OA that was almost twice that of the reference category ''professional and manager'' (OR 1.8, 95% CI 1.2 to 2.5) also after controlling for age, body mass index, and smoking. When restricting the analysis to the 25-44 age group, the excess reached over three times and was statistically significant (OR 3.3, 95% CI 1.1 to 10.3). Excess prevalence of OA was also found among male skilled labourers (OR 1.7, 95% CI 1.2 to 2.3). Females in the office, commerce, and services sector showed an excess OA that was less pronounced but statistically significant (OR 1.3, 95% CI 1.1 to 1.8). With regard to the unskilled male labourer category, a stronger association was found in younger workers (OR 2.4, 95% CI 1.4 to 4.4). Among these, there were 32 housekeepers, all females except one, with a prevalence of OA of 5.8% compared to 3.1% in the reference group. Statistically significant results were also found in the category semi-professional and technicians for the aged 25-44 female workers (OR 2.0, 95% CI 1.1 to 3.8).
DISCUSSION
The self reported nature of OA and its description and analyses as a single entity, combining all articular sites, represent the main weakness of this study and posed an important challenge to the interpretation of the results. The prevalence rates described in this study cannot be compared to those obtained in other large population surveys that used radiological or surgical criteria to define OA. However, the rates presented here were in agreement in terms of the relative distribution of OA by age and gender. 5 In contrast, the Quebec Health and Social Survey offered two features that provided a unique opportunity to study the relation between OA and occupation: the rigorous population sampling method that was unbiased and representative of the active population, and a wealth of information on current occupational exposures obtained directly from the survey participants. This allowed the exploration of occupational risks of OA in young workers without sampling bias. In all analyses, care was taken to consider prevalence rates of OA for their comparative rather than absolute value, since they were obtained with identical methods in all occupational and exposure groups. Another limitation of this study was the limited availability of information on potential confounders. Body mass index and smoking, standing for other lifestyle variables, could be controlled for, but the previous history of injuries and sports/leisure activities, two other important factors controlled for in other studies, could not. 1 The health and social impact of OA on the working population was shown to be very high, justifying the search for risk factors and preventive measures, particularly in the population that is still active and before OA becomes a rehabilitation issue. The results of this survey were consistent with the existence of an association between occupational demands and OA. As expected, the magnitude of the odds ratios was weaker than those obtained in three other large population surveys where OA patients were identified radiologically or by hospital register. [5] [6] [7] Again, direct comparison is difficult because we could not distinguish between knee and hip OA as was done in those surveys, and the information on occupational exposure was obtained directly from the study subjects rather than derived from expert opinions. However, our results were consistent with previous findings regarding the risk of OA in housekeeping occupations and other ill defined technical and skilled labour occupations among males and females. 7 8 This study suggests that occupational risks of OA need to be defined differently between male and female workers. The different dimensions of occupational physical demand on the joints used in this survey were all, except one, related to the prevalence of OA in males. For female workers, only the item ''use of force with tools or machines'' showed an association. On the other hand, associations could be found in groupings of occupation by sector, in females as much as in males. These gender differences may not only stem from different types of jobs and stresses to the joints, but also from the definitions given to physical demand in the published studies, which might have been more sensitive to jobs occupied by male than female workers. This could explain why a relatiop between OA and occupation has remained inconclusive in females. 2 Given the cross-sectional nature of this population survey, the time relation between presumed exposures and OA can only be hypothesised. As OA develops, workers in specific occupations might change job or become unemployed as a result of their condition. The higher prevalence rate of OA among the unemployed might result from such a phenomenon. This ''healthy worker effect'' would also agree with the finding of higher risks among young workers in certain occupations. Workers with early manifestations of OA would be more likely to be found in their original jobs and show a risk associated with their current occupational exposure, as described for other chronic health problems related to occupations.
12
The available evidence regarding modifiable occupational risk factors associated with OA and its important impact on our societies, justify that OA be no longer considered a fact of ageing but a disease that should be prevented during the active life. From 1987 to 2002, we found 20 studies that reported results on the association between OA of the hip or knee and work related factors (table 3) . 5-7 13-29 Only one study concerned hand or wrist OA, but no details were given on 30 Survey methods included a mix of self administered and interviewer administered questionnaires. Occupational exposure was typically referred to as the average in a normal working day. The time reference for exposure varied widely from the current job to complex calculations of cumulative lifetime occupational exposure. Several studies used age cut off to consider exposure previous to OA development. Workplace factors were typically defined with specific weight (in kg) parameters. Their correlation (lack of independence) was rarely reported. The odds ratios were most often adjusted for potential confounders such as sex, age, and body mass index. From those 20 studies, 10 categories of workplace factors were identified in relation to OA of the hip and knee (table 4) . Squatting, kneeling, and bending were grouped together because in some studies they were defined as a single category. This latter grouping was the most often cited, but in less than half of the studies they were reported as statistically significant with regard to an association with OA (7/19). The two categories that showed the most consistent results, were physical workload and lifting, with 11/11 and 9/14 mentions respectively of statistically significant results. The category physical workload was also the most often cited with reference to a dose-response relation (4/7). In this great variation of definitions of physical demand, heavy physical workload was one of the least specific and at the same time showed the strongest association with the development of primary OA in terms of consistency and dose-response effect. The lack of specification in exposure to physical demand in the workplace does not provide sufficient insight on potential preventive measures. It seems that the use of complex calculations to estimate lifetime cumulative exposure, and of age cut off, have not been successful at improving this situation.
In conclusion, the results of the present survey indicated that occupational stresses associated with OA may differ substantially between male and female workers and that specific risks may affect the younger workforce (25-44 years old) in some occupations including housekeeping and other ill defined skilled and unskilled labour. Future research should identify more precisely risks in occupations where prevalence rates were found to be high. In doing so, attention must be given to gender differences in the identification of occupational risks, and to young workers and the early manifestations of OA. Finally, specific research needs to address OA of the hand and wrist and occupations, for which the literature is almost non-existent. 
